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Introduction
The criteria for E-UTRA Medium Range BS rated output power limitation has been extensively discussed in RAN4#62bis [2]~[7]. However no agreement was made, since views from companies diverge from each other.
This paper is a revision of R4-121322 [3]. We further elaborate the justification of adopting option4 as output power limitation for E-UTRA MR BS and some considerations for other options. A TP on the output power requirement for E-UTRA MR BS is also attached for approval.
Discussion
In existing UTRA and E-UTRA specifications, the PRAT limitation is clarified. The specific value is based on trade-off between coverage and interference. Considering similar scenarios with UTRA MR BS, 38dBm would be reused for E-UTRA MR BS and no co-existence study needed. However, there are several ways to write the output power restrictions into TS 36.104, as proposed in [1] by Ericsson. Our considerations on the four options are provided below.
· Option1, Limit the sum of powers available over all the antenna connectors per 5 MHz block.
Keeping same PSD would result in different output power for different channel BW. Taking 38dBm/5MHz as proposed in [1] for example, the output power per carrier is calculated in Table 1.
The consensus of adopting 38dBm as output power upper limit would be violated, which is from UTRA specification. It is noted that the output power would exceed 38dBm for BW larger than 5MHz, even approaching typical output power of Wide Area BS. We think it is inappropriate, considering different application scenarios for these two types of BS and the possibility that user might be in vicinity of Medium Range BS, although same coverage for different BW and consistency with regulatory limit could be guaranteed.
Table 1 Output power limitation (one antenna)

	BW

(MHz)
	Output power

(dBm)

	1.4
	32.5

	3
	35.8

	5
	38

	10
	41

	15
	42.8

	20
	44


· Option2, Limit the maximum power available at an antenna connector, i.e. limit the sum of carrier powers for each antenna connector.
On one hand, existing RF requirement inside the operating band is basically single carrier related, however option2 is frequency block related. Thus adopting option2 would affect existing requirement, e.g. unwanted emissions requirement for multi-carrier BS. On the other hand, option2 implicitly decrease output power capability per carrier for multi-carrier or carrier aggregation operation. It might affect normal function of legacy UE if a BS adopted option2 deployed, since the coverage range per carrier shrink.
· Option3, Limit the maximum power for each carrier at each antenna connector.
From our view, adopting option3 would be risky. Limit the maximum power for each carrier at each antenna connector implies unlimited total output power (sum of all antennas). The interference problem is out of consideration, although the RF requirements and consistency with UTRA specification could be kept.
· Option4, Limit the sum of powers across all antenna connectors for each carrier..
It uses the same approach as E-UTRA Local Area and Home BS.

Taking all above pros and cons into consideration, we propose again to adopt option4 as output power limitation for E-UTRA Medium Range BS output power requirement.
Conclusion
Based on above considerations, we propose again to adopt option4 as output power limitation for E-UTRA Medium Range BS output power requirement and capture it into TR 37.809 for approval.
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Text Proposal
<TP for BS classes Work Item TR 37.809 v0.3.0 main body>
7.2
Base station output power

7.2.1
Requirement for E-UTRA
For E-UTRA MR BS, the limitation of rated carrier output power should be defined on all antenna connectors for each carrier, which is the same approach as E-UTRA LA and Home BS. The 38 dBm limitation is reused from UTRA MR BS considering similar application scenarios between UTRA and E-UTRA MR BS. The value would scale down with the number of antenna connectors.
The minimum requirement in TS 36.104 should be kept unchanged for E-UTRA MR BS.
<Text to be added>
<TP for BS classes Work Item TR 37.809 v0.3.0 Annex A TS 36.104>
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter. 

The maximum total output power (Pmax), of the base station is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated total output power of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
Maximum output power (Pmax,c) of the base station is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated output power, PRAT, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 

NOTE:
Different PRATs may be declared for different configurations
The rated output power, PRAT, of the BS shall be as specified in Table 6.2-1.

Table 6.2-1: Base Station rated output power
	BS class
	PRAT

	Wide Area BS
	· (note)



	Medium Range BS
	<  + 38 dBm (for one transmit antenna port)

<  + 35 dBm (for two transmit antenna ports)

<  + 32 dBm (for four transmit antenna ports) 

<  + 29 dBm (for eight transmit antenna ports)

	Local Area BS
	<  + 24 dBm (for one transmit antenna port)

<  + 21 dBm (for two transmit antenna ports)

<  + 18 dBm (for four transmit antenna ports) 

<  + 15 dBm (for eight transmit antenna ports)

	Home BS
	<  + 20 dBm (for one transmit antenna port)

<  + 17 dBm (for two transmit antenna ports)

<  + 14dBm (for four transmit antenna ports) 

<  + 11dBm (for eight transmit antenna ports)

	NOTE:
There is no upper limit for the rated output power of the Wide Area Base Station.


<End of TP>
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